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ABSTRACT 

A study examined attitudes toward writing that affect 
productivity and the extent of their influence. Subjects, 160 
engineers practicing in the Chattanooga, Tennessee region, completed 
a questionnaire concerning writing attitudes, including anxiety and 
confidence, and levels of productivity. Findings show that confident 
engineers produce significantly greater amounts of written work, that 
years of education and years of employment correlate positively with 
productivity, and that the engineers in the study rarely revise their 
first draft, pref furring to make corrections as they move along. The 
results suggest that the surveyed engineers are confident writers who 
consider themselves to be nighly productive, who possess a 
traditional orientation toward the writing process, and who are 
characterized by a need for immediate control. The questionnaire is 
appended. (EL) 
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A SURVEY OF ENGINEERS: WRITING ATTITUDES AND 
PRODUCTIVITY 

Abstract 

This study gives thv Jits of a survey of the writing attitudes of 
160 engineers practici; ^ in the Chattanooga, Tennessee, region. 
Specifically, the study addresses the attitudes toward writing that affect 
productivity and discusses the extent of their Influence. Various 
statistical tests were used and showed significant relationships between 
levels of education and career experience with writing attitudes. The data 
showed a positive relationship between productivity and the level of 
confidence the engineers reported. 

I ntroduction 

Attitudes towara writing have been the focus of composing process 
resf ":h particularly since 1975 when Daly and Miller coined the term 
"w ^ apprehension" to denote a constrictive behavior, "a tendency to 
appi^ach or avoid situations perceived to potentially require writing 
accompanied by some amount of perceived evaluation." As one would 
expect, this anxiety appears in attitudes toward writing, the writing 
process itself, and in the written product. And although research has 
shown that writing attitudes, specifically apprehension, 'nfluence 
occupational and academic choices (Daly and Shamo, !976; 197 j), most 
studies on this topic have relied on high school or university students as 
participants. Few have chosen to focus on practicing engineers in an 
effort to examine the empirical relationship of these attitude to 
measures of writing productivity. And there are no studies exploring the 
interweaving of the cognitive, affective, and contextual frameworks 
within which professional writing occurs. This paper is one o^ the first 
to address these concerns. 

Purpose of the Study 

The purpose of this study was to investigate relationships 
betwp'cn writing attitudes and writing productivity ^1 a career field such 
as e;igineering. Educators are responsible for training students to enter 
critical fields where, according to The Harvard 3 ' isiness Review, tha 
ability to produce well-written material i? a frtme requisite for 
Q promotable executives. As educators, we were challenged by a statement 
ERIC 
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concerning the dilemma facing science and engineering students which 
was addressed in an article in the College Board Review. According to the 
aithor, "The single, greatest complaint our students make when polled 
about their undergraduate preparation consists of questions of the form: 
"Why didn't you teach us how to write?' They have found, much to their 
amazement, that one of their main jobs in the 'real' world is writing, and 
that they are woefully unprepared to fulfill that part of their duties" 
(David, 1982). We wanted to know what attitudes toward writing 
professionals had and what affect those attitudes might have on writing 
productivity. 

For purposes of this pilot study, the field of engineering was 
selected. Salient research questions included tr • following: 

• Do engineers with a more confident attitude toward writing 
produce more written documents than those who indicate they feel 
anxious? 

• Do an engineer's position, training and/or years of employment 
have an affect on general writing attitudes? On anxiety levels? On peer 
involvement with writing? 

• Df>es a relationship for engineers exist between adoption of a 
writing process and a confident attitude toward writing? 



Methodolog y 

Questionnaire 

The study was conducted using a 76-item questionnaire specifically 
devised to address questions concerning writing attitudes, including 
anxiety and confidence, and levels of productivity. The instrument 
consists of four pages (see Appendix A) divided into two sections: Part A 
asks 16 demographic questions, including native language, degrees 
received. Job function, position title, and average number of 
memos/ letters, reports, articles, and books written within specific time 
frames. 

Part B consists of 60 statements phrased in a 6-step rank-ordered 
format. The instructions asked participants to circle the number, ranging 
from I ("Never") to 6 ("Always"), which represented the response most 
accurately reflecting their attitudes about writing. 



Engineers Writing Attitudes and Productivity - Arfken/Henry 



3 



Participants 

The participants were 160 engineers belonging to one of two groups: 
the Chattanooga Engineers Club (117) and the University of Tennessee 
Space Institute (43) in Tullahoma, Tennessee. All participants are 
currently practicing engineers, and all volunteered to complete the 
questionnaire as an opportunity to learn more about their writing 
attitudes as well as the collective attitudes of those in the profession. 
The researchers explained the project at a luncheon meeting of the 
Chattanooga Engineers Club and promised to share the results of the study 
at a future meeting. 

The participants represent a spectrum of engineering occupations but 
are predominantly mechanical (26 percent) or electrical (25 percent) 
engineers. As would be expected, almost all possess a bachelor's degree, 
with 42 percent having also a MS. degree and 16 percent having also a 
Ph.D. Ninety six percent are male. On the average, the participants have 
been employed as engineers for 19 years (std. dev -10), most often 
working in the area of research (2! percent) or design (13 percent). 

r-rocedures 

One set of questionnaires was enclosed with a regular mailing to all 
members of the Engineers Club; a second set was distributed to engineers 
employed at the Space Institute. In all, 600 questionnaires were mailed 
out. Participants were encouraged to returr the completed questionnaire 
to the Engineering School at the University of Tennessee at Chattanooga by 
folding the instrument so that the last page revealed the return address 
and mailing permit. The return rate was 29 percent; of the 174 
questionnaires returned, 14 were removed from the data collection because 
of invalid demographic responses (e.g., respondents were retired or not 
engineers). 

Data Analysis 

The data were analyzed with the use of the SPSS programs on a 
HP- 3000 model 48 computer made available by the Center for Computer 
Application at the University of Tennessee at Chattanooga. First, 
Spearman's Rho, a rank ordered correlation coefficient data in the form of 
v^as computed for variable pairs from Part A (8; 13-18, the items with 
numeric values) and Part B of the questionnaire. The .01 level of 
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significance was utilized. Second, linear regression analysis was used 
to investigate the possibility of relationships among demographic 
variables and attitudinal variables. Again, alpha was set at the .01 level. 
Third, a series of t-tests were performed to probe possible differences in 
productivity between those people whose pooled responses classified 
them as "anxious writers" and those who could be called "confident 
writers." In these final tests, the .05 level of significance was used. 



Efisulis 

The findings of the study can be examined by classifying the 
questions into categories relevant to demographic information, attitudes 
of the writers, the writing environment, the writing process itself, and 
the quantity of the product. 

Education 

Analysis of the calculated correlation coefficients indicates that 
those engineers with the highest level of oost high school education 
exhibit the following significant (p<.01) characteristics: They enjoy 
writing tasks, find it easy to organize their writing, do not worry abo'jt 
making errors in grammar and mechanics, receive compliments from their 
peers about their writing, do not feel they learn to write better by seeing 
examples of good writing, do not feel other engineer-s write better than 
they do, type their own reports, and do not develop outlines as they 
progress in their writing. (The results are summarized in Table 1.) 

Career Experience 

The longer engineers have been practicing, (i.e, the higher trie number 
of years of professional experience), the more they rely entirely on their 
own ideas when they write and the more firmly they believe that the 
ability to write well reflects on their professional competence. Moreover, 
they report that when they work, they are not easily distracted. After 
their first draft is typed, they rarely change it. (See Table 2.) 

Writing Attitude 

A high correlation exists between number of years of post high school 
educdtion and enjoyment of writing tasks. Those who have written the 
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most books report feeling the most relaxed when they write; 
concomitantly, these same people also enjoy writing short memos or 
letters. Engineers who write a high number of reports state that writing 
is important to them. (See Table 1.) 

Confidence 

Those engineers who ha^e been employed the longest and those who 
write a significant number of articles and books rely entirely on their own 
Ideas when they write. Those who produce the greatest number of memos 
and letters report that they are relaxed when they write and that they like 
to share their writing with their colleagues. Moreover, they do not feel 
self conscious about their writing efforts Those who produce tie most 
articles and books per year do not feel that other engineers write as 
clearly as they do. The productive memo and report writers like to have 
other engineers comment on their writing. The memo writers, in 
particular, feel in control of the process when they write. (See Table 3.) 

An ?<|gty 

The participants in this survery, on the average, gave responses on 
the low end of the scale to the items that were targeted to identify 
anxiety. Even so, data bhow a correlation between anxiety and productivity. 
Those who produce the most memos feel the least self-conscious about 
their writing efforts: They affirm this feeling when they state that they 
are not afraid of having their writing evaluated. Thos? who produce the 
most books state that they make each sentence perfect before they go on 
to the next sentence. In addition, a significant correlation exists between 
years of education and laik of worry that writing will show errors in 
grammar and mechanics and a corresponding lack of concern that other 
engineers write better. (See Table 4) 

Wr1*ig Environment 

Both those engineers who write the greatest number of articles and 
those who write the most articles and books per year do not write at their 
tesks The questionaire does not ask v/here else they write; but wherever 
they do, the engineers report that they ^re not easily distracted. 
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The Writing Proress 

A positive correlation exists between the recognition that organizing 
material for a report Is easy and the variables of years of post high school 
education and high productivity for writers of memos, letters, articles, 
and books. Engineers who produce many letters and memos find that 
having many notes of their ideas on a topic helps them write. The 
engineers do not think that it takes them longer than their colleagues to 
complete writing tasks. Those with the most years of post high school 
education and these who write many articles report that they rarely 
change a draft version after it has been typed. Moreover, many of these 
engineer writers state that they type their own reports. ( See Table 5.) 

Writing Produrtlvity 

Those engineers who write the highest number of memos or letters 
per week state that they turn out more writing than do other engineers in 
similar jobs. They report no difficulty with beginning or finishing writing 
tasks. While they feel that they have more responsibilities for writing in 
their jobs than their colleagues do, they believe that the ability to write 
well reflects on their professional competence. They enjoy writing short 
letters and are not easily distracted when they write. (See Table 6.) 

Engineers who write longer products, particularly reports, feel 
strongly that they write well. They claim that they turn out more writing 
than their colleagues and that writing is important to them. 

Characteristics common to those engineers who produce the highest 
numbers of articles and books a year include the following: a sense that 
organization is easy and a reliance on typing their own work. 

In this study, we set out to explain productivity through certain 
attitudinal measures, but regression analysis could explain only 23 
percent of the variance on memo/ letters; 10 percent on journals; and 5 
percent on books, the high level of variance attributable to error may be 
due to factors other than attitude— perhaps job function. T-tests run on 
job function support this possibility. 

When, however, the engineers are grouped into "confident" writers 
and "apprehensive" writers on the basis of scaled values on predetermined 
items in the questionnaire, t-test results show that on every measure of 
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productivity, the "confident" writers have higher mean values. When a 
composite measure of productivity is used for the four productivity items, 
the differences are significant (p<.05, df-1 1 ). 



Discussion and Recommendations 

The results of this study arebcth satisfying and surprising to us. 
From our teaching experience and participation in a writing across the 
curriculum program, we hypothesized that confident engineers would, 
indesd, produce more written documents. Free from apprehensive or 
blocking behaviors, these engineers would turn out significantly greater 
amounts of written work. The results of our pilot study confirm our 
original idea. The engineers acknowledge feelings of assuredness: they 
are relaxed when they wri'e and willing to share their work with others. 

We are pleased to note, also, that years of education and years of 
employment correlated positively with productivity, again a confirmation 
of our hypothesis. 

What is disappointing, however, was the low rate of ^eturn (29 
percent). We wonder if the respondents, 22 of whom can be classified as 
confident writers and only 5 of whom can be labelled anxious, may well 
have pre-selected themselves. In otuer words, perhaps the less confident 
writers were so apprehensive that they did not want to acknowledge their 
attitudes on a questionnaire and thus did not return it. As partial 
explanation, we know that the hallmarks of confident writers are a 
willingness to share their writing (and perhaps their ego involvements) 
with others; the converse is probably true for anxious writers. 

Also surprising in the results is the possible contradiction between 
the feelings of confidence and the need for control, namely the need to 
make every sentence perfect before writing further. Concern for the 
writing process, as educators teach it today, is not important for these 
practicing engineers. While they feel comfortable using many 
informational notes to guide their writing— perhaps encouraged by a 
prewriting stage in the process— they move quickly to a drafting stage 
which becomes, in effect, their final product. According to their survey 
responses, they rarely revise their first efforts, preferring instead to 
make corrections as they move along. An additional explanation may lie in 
th« average years of work experience these engineers possess. Nineteen 
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years ago— the average years of their work experience—the teaching 
emphasis in all written subjects, not just English, was on the product 
rather than on the process. The confident engineer-writers may well be 
practicing what they were taught. 

In conclusion, we acknowledge that, while there is not a strong 
pattern for our statistical findings, what attitudes have been determined, 
given the small return, are significant. Our pilot study shows the need to 
gather more information on the prior writing experiences of engineers and 
the need for a higher rate of return so that the sample more closely 
approaches the whole population. At this point, we cannot draw general 
conclusions; but we will suggest that the practicing engineers whom we 
surveyed are confident writers, ones who measure their own productivity 
as high. They are also writers who possess a more traditional orientation 
toward the writing process, one characterized by a need for immediate 
control. 

The pilot study points toward a further study with two important 
changes. First, the survey instrument needs to be refined and tightened. 
We will use factor analysis to help us reduce the number of questions 
asked by indicating which questions elicit responses of parallel 
strength. This revision will shorten the questionnaire, and we hope that it 
will also increase the rate of return. 

Second, we will ask senior engineering students at the University to 
participate in a similar survey so that we can compare writing attitudes 
of current students with those of practicing engineers. The specific aim 
of this comparison will be to see if the contemporary way of teaching 
composition (process oriented) as contrasted to the more traditional way 
(product oriented) ii observable in the students' attitudes toward writing. 



ERIC 



Engineers Writing Attitudes and Productivity - Arfken/Henry 



9 



Works Cited 

Daly, J. A. and Miller, M. D. The emDlrical devblopment of an instrument to 
measure writing apprehension. Research in the Teaching of English. 
1979, Ji 37-44. 

Daly, J. A. and Shamo, W. Writing apprehension and occupational choice. 

Journal of Occupational Psychology. 1976, 42, 55-56. 
Academic decisions as a function of writing apprehension. 

Research in th e Teaching of Fngii<^h. 1978, 12, 1 1 9- 1 26. 



ERIC 



11 



APPENDIX: QUESTIONNAIRE 



pIWBCTlOliS IDS FMT A ; P1ms« Uit tilt blAaks to rnvtr tht follovlnc quMtlent. 

1. What on ftr« jrowT ^^ttmU 

2* Is biglUh fmr mtlm UngwfT s m wo 

J. Bow wajr joor* of poot hlKh tehool odiaefttlon havo you ctmpU*M 

k. In vhat rtoUo of onglBoorinc ild 700 mjorr 

5. W»*t dccrcoo iMrt jpoa rocolvod? __ 



6. Aro jrott ao ooflntor-lw-tralnlnc? r m wo 
T* Aro 70U o roKl»*.«rid prorMOlonoI oncin^orT 
8. Mow wony yoart hovt you vorkod 00 *n onflooor? 



9* Wiot lo th« lUMtlon of your iobr 
^Education. rroductlon. 



, Conatnaetloa« C oaoultlna. 
ooareh. other. 



10* What lo tho tltlo of your froooot yooltlon? 
IX. Uhero ili you Uarn to vrlto? 



12. Vharo do you gc for holp whoo you haro prohltow vt^h vrltlnc? 



13. What lo tho avorago mbor of onflnoorlnc roports you vrlto a y« r? 

Ik. What to tho avorago nutbor of bmob and Uttoro you vrlto a vook? 

i5. Hov mnj artleloo hava you had publlohod In Journals^ _ 

J6. Hov wany books hava you vrlttao? 



^Ut TTTOWS row PAJrr i t noaao anavar tho follovlnc quoot 
the aoot accurato roaponoo for you at thlo tlM. 



ty elrellnc tho nuwbcr that 1^ 



1* I on Joy tho vrltlnc taaka la Job. 

2. Orflanlzlnc mtorlal for a roport lo oaay 
ftor wa. 

3* I rely ontlroly on own Idcaa vhoa I 
vrlto. 

k. I aa rolaxod vhoo I vrlto. 

I anjoy dloeuiolnc vrltln^ vltb othara. 

6. \ aak othor onclnoora to avaluato 
draft vtralona of vrltlnsi. 

7. I havo troubla or^nlzlnc Idoao. 

8. I vorry that vrltlnc ^Xl ohov 
orrora In era— r and oaehanlea. 

0. I Uka t^ oharo vrltlnc vlth eoUoacuoo. 

10. I faal vary aalf-eowaeloua obout vha'«. t vrlto. 

U. I aojoy vrltlnc wmbm* 

12* I rovlaa vrltlnc svon vhoo Vm 
not aakad to do ao. 

13. I vrltt laaa vol! than eoUaacuto. 

Ik. I find It Toluabla to lat a rooort "olt" lo 
m aind a vhlla boforo I cot otartr«d. 



farer 
(vorr UtUa) 
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6 

6 
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6 

6 
6 
6 

6 
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15. 
16. 

:i. 

lA. 

19. 

?n. 

21. 

?2 

23. 

21. 
?5. 
26. 
27. 

^9. 

10. 

11. 

1'> 
35. 

r». 
n. 



I iniMlly 4ofi*t t»t rtportt tuMttcd m tlai. 

I vrlU to«t At iqr 4« ,k. 

Nmjr rtp^rtt I wrltt tavt tu 
9tm •rgiiilcfetlaMl formt. 

S«iM»rlilii( otktr jwoj^U't work 
U dirrieult for M. 

I rora tiM eoncliatOM report 
buforo I tefln vrltlnc. 

I Mk« coCw oofltMco ptrfoct kcforo 
I ffo on to vrlU the Mxt »«iii«iic«. 

The Uot tlilii« I vrlU U tkt Intro- 
ductory toctlon or 0 report. 

It ukoo M longer tlwn ^ eellcofues 
to eoaplete vrltli« tMks. 

I turn oot Bore vrltlns tlwa 4o otHer 
<m«lr>cerft In tioiUr Joto. 

I hAve irouble be«lMilii|| vrltlnc took*. 

1 iMve trouble rioleliliit • *«rlttiig piece. 

I .rc<|yeetl)r reed m eolleefuee' vrltli«. 

I iMve received eoapllMfiie rroa 
peere ebout oQr «rltle«. 

T hove trouble orgenltlo« tbe aeterUl I vrlte. 

I Icere to vrlte bettor bgr eeelM emuploe of 

food irrltlnt. 

1 een better pUn m vrltlnc If I underetend 
the expecutlone oihere hive fut the uel«amt. 

I hew More roeponelbUHtee for vrltlnc 
in W9 Job then m eolleecuee Co. 

' rber encineere vrlte better tten I do. 

I rind n eeey to revlee m eerly 
drerte to laprove m vrltlng. 

1 enjov vrltlnc trchnleel reporte. 

( evolil •.'■itlnc Ueke. 

I en erreld of tavlnc m erltliic evtluiVod. 

OtHere tell mt thet I i^iprewe ^ Ihouchto 

cVurly. 

I %m *^he berehcit critic of vrltlnc. 

eMllty to iirlto wtll reflecte on 
profcsiionel eonpctenet. 

O'hei citclneers don't vrlte ee eleerly et 

' do. 

^VUtnc « leport of vork done le aore 
aett»<^ ln< then ectinlly doinc the vork. 
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TABLE 1 



Correlotion Coefficients of Voiioble Pairs 
Years of Post-high School Education 



Enjoy writing tasks .19 

Find organizing writing easy .19 

Do not worry about .23 
grammor, mechanics 

Receive compliments .19 
about their writing 

Do not fee! they learn .19 
to write better by 
seeing examples of 
good writing 



Do not feel other 
engineers write 
better 



.23 



Type their own .25 
reports 

Do not develop outlines .19 
as writing progresses 



(p<.01) 
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TABLE 2 



Correlation Coefficients of Vorioble Poirs 
Years as Engineer 



Rely on owt: Ideas .25 

Believe ability reflects competence .19 

Rarely change first draft .19 

Are easily distracted -.19 
(p< .01) 
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TABLE 3 Correlolion Coefficients of Vorioble Pairs 

Writing Altitude: Voriobles (.idicoting Confidence 



Relaxed Lack of Others Sharli-o Reliance Appreciation 
feeling self- vritcas vith onovn of others' 
consciousness clearly colleagues ideas comments 



Vrs. employment 

High productivity 
(articles/books) 



.23 



.24 



.25 
.19 



High productivity .24 
(memos/reports) 

High productivity 
(mertics) 



.26 



.20 



.20 



(p<.01; 
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TABLE 4 Correlation Coefficients of Variable Pairs 

Writing Attitudes: Variables Indicating Apprehension 



Worrg/ Fearttbers Fear of Need to 
fromnor, vrito better evolmtioB mke soDtences 
necbanics perfect 



Yrs. of education - .23 

Higb productivity - ,21 

(memos) 

Hiab productivity -.19 
(reports) 

High productivity .22 
(books) 



(p< .01) 
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TABLE 5 Correlotion Coefficient of Voiioble Pairs 

The Writing Process 



Find Use mnf Do not Type ovn 

•rganizins Mtes cbtBge reports 

easy drift 



Yrs. education .19 .19 

Hiyh productivity .24 
( meiTiOs/letters/boolcs) 

High productivity .24 .20 .19 

( me mos/l otters) 

High productivity .26 
(articles) 



(p< .01) 



ERIC 
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TABLE 6 Correlation Coefficients of Variable Pairs 

Productivity Measures 

Memos/ 

letters Reports Articles Booics 
per year per year per year per year 

Write more than others .32 
in similar jobs 

Trouble beyinning -.27 

Trouble finishing -.25 

More writing respon- .24 
sibilities 

Writing reflects .28 

professional 

competence 

Enjoy writing short .24 
letters 

Easily distracted -.24 
while writing 

Write better than .19 
colleagues 

Turn out more writing .22 

Writing is important .23 
to me 

Organizing material .21 
is easy for me 

I type my own reports .27 .24 



o (p<.01) 
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